were administered. During the training only, at the end of every trial participants were 1 8 0 asked to rate the trial on perceived difficulty and pleasantness. The questions were 1 8 1
presented on the screen one by one (randomized across participants) and participants 1 8 2 were asked to respond by pressing the number corresponding to their response on the 1 8 3
keyboard. The difficulty question asked how difficult that trial was for them (on a 1 8 4 visual 7-point scale, with 1 meaning very easy and 7 meaning very difficult). The 1 8 5
pleasantness question asked how much they liked to perform that trial (on a visual 7-1 8 6 point scale, with 1 meaning not at all and 7 meaning very much). This procedure has 1 8 7
been used in previous studies to confirm subjective perception of difficult trials as 1 8 8 1 6
subject's adapted cortical coordinates. However, given the spatial resolution of the 2 1 7 current fNIRS setup, and the large extent of DLPFC activity reported in above-2 1 8 mentioned studies, it seems plausible that a finer anatomical characterization would 2 1 9 be difficult to achieve (and not necessary for the current purpose). Figure 2 shows the 2 2 0 channel configuration. values are two-tailed.
3 8
We calculated the difference between positive and negative PANAS scores by 2 3 9
subtracting scores at the beginning of the session to the scores at the end of session.
4 0
Subsequently, these differences for positive and negative PANAS separately were 2 4 1 correlated with accuracy and RTs at the task, to test potential influences of difficulty the standard deviation increases by a factor exceeding 50, or the peak-to-peak 2 6 0 amplitude exceeds 0.5, then the segment of data of length 1 s starting at the beginning 2 6 1 of that window is defined as motion. Stimuli with artifacts from the HRF calculation 2 6 2 were excluded if any artifact appeared 5 seconds before the stimulus appearance, and 2 6 3 10 seconds after. Low-pass filtering with a cut-off frequency of 0. Bates, 2008, also ) to analyze the relation between the peak OxyHb and task 2 8 8 difficulty. All analyses were performed using the package lme4 (version 1.1-13) in R 2 8 9 version 3.3.1.
9 0
Two sets of analyses were performed one on the data averaged within the 2 9 1 DLPFC-ROI, and one on all channels. In all analyses, we followed a model building 2 9 2 procedure. In a first step, we estimated a benchmark model (including only a random 2 9 3 intercept for channels nested into participants, see Jasinska & Petitto, 2013 for a 2 9 4 similar approach) to account for between-subjects variability in OxyHb concentration 2 9 5 changes across channels. Next, three more complex models were created by 
0 6
In a third step, a third benchmark model was estimated, consisting of the 3 0 7
previous benchmark model plus all significant two-way interaction effects from the 3 0 8
second step. This benchmark model was then compared to the same model plus the 3 0 9 three-way interaction effect.
As a control, all analyses were also conducted with the first benchmark model 3 1 1
including only a random intercept for participant (thus without nesting channels 3 1 2 within participants). This control analysis returned very similar results and therefore 3 1 3
will not be reported.
1 4
Finally, in order to explore brain-behavioral relationships, a difference score 3 1 5
was calculated for behavioral performance indexes (RTs and accuracy) and for 3 1 6
OxyHb peak within the DLPFC ROI (difficult -easy condition). Next we computed 3 1 7
Pearson's correlations between these measures. Statistical significance of the results was assessed by likelihood ratio testing. The analysis on the DLPFC-ROI revealed a main effect of difficulty (χ2(1)=6.63, 3 6 4 p=.010). Specifically, the average OxyHb peak was higher in the hard condition than 3 6 5
in the easy condition ( Figure 3) handers. This exploratory result is consistent with previous findings on lateralization 3 7 5
and handedness, demonstrating that left-handers tend to show effects in the opposite 3 7 6
hemisphere as opposed to right-handers. However, the sample size in each group was 3 7 7
small, so this finding should be further addressed and corroborated in future studies.
7 8
For the model including all the channels, a significant main effect for difficulty was 3 7 9
observed (χ2(1)=20.59, p<.001). The OxyHb activity was higher for difficult trials 3 8 0 compared to easy trials. (Figure 4) 
8 6
Finally, for completeness in Figure 5 we plot cortical hemodynamic responses with cue-onset (during task preparation) for easy (blue) and difficult (pink) trials. b.
9 3
Same as a, split by handedness (upper panels left-handers, lower panels right-handers) 3 9 4
and hemisphere (left panels left hemisphere, right panels right hemisphere). In all 3 9 5 plots shades around the lines represent ± one standard error of the mean.
3 9 6 3 9 7
Next, we correlated the difficulty effect on the OxyHb peak within the left and 
1
Differences in time course activation of dorsolateral prefrontal cortex 5 5 2 associated with low or high risk choices in a gambling task. Frontiers in
